





RADIANT HEAT COOKING 


The “SALAMANDER” 

Cooking by ‘‘Radiant Heat.” 

No gas or time waste. 

Instantaneous heat. 

Finished high quality vitreous 
enamel. 


SUGAR 
BOILING 


* DUOFLAM ' 
Sugar Boiler operates on low pressure 
gas. High quality refractory interior lin- 
ing. Maintenance costs exceedingly low. 
Even heating assured. 


INCREASED OUTPUT 


**“DUOFLAM”’ Burners for firing oven 
ranges, boilers, chip frying ranges, plating 
batus, salt baths, degreasing tanks and many 
other low temperature industrial appliances. 
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Paint and Varnish Making 


The Heat Treatment of Oils and Resins 


PART | 


N this article an outline of the heat 

treatment necessary to produce the 
desired properties in the materials 
used in the manufacture of paints and 
varnishes is given, and the types of 
burner used are described, together 
with a number of installations and 
appliances in which heating 1s carried 
out by town gas. The appliances 
illustrated have been installed at 
various times during the past 20 years. 

A great variety of oils, resins and 
gums are used in the manufacture of 
paints and varnishes, but for the pur- 
pose of heat treatment they may be 
classed as drying oils, non-drying oils 
and fossil resins. Linseed and wood 
oils are representative of drying oils, 
and it is convenient, therefore, to con- 
sider these oils together as their heat 
treatment is very similar. After heat 
treatment these oils are Known as 
“stand oils” and their viscosity is 
greater than that of the oils from 


which they are prepared. Stand oils 
have better film producing properties, 
and in consequence of their relatively 
high viscosities permit the addition of 
more diluents than would otherwise be 
the case, tending to reduce the price 
of paints and varnishes. 

“Gas Proofing” 

In the case of wood oils there is a 
further reason for heat treatment in 
that raw wood oil dries to a crystal- 
line matt film. Polymerisation occurs 
however, during the heat treatment 
process, and the product so obtained 
dries as a clear glassy film. The cry- 
stallisation of the raw oil film is par- 
ticularly noticeable in foul atmo- 
spheres, and adverse drying conditions 
such as can obtain with incorrectly 
designed stoving ovens. It is for this 
reason that the heat treatment process 
is referred to in the trade as “gas 
proofing.” Raw castor oil is repre- 
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sentative of non-drying oils as in the 
raw state the oil will not dry. Heat 
treatment in the presence of certain 
active chemicals causes changes to 
occur whereby the necessary drying 
properties are induced, the resulting 
product being known as dehydrated 
castor oil, and is marketed under a 
variety of trade names. 

Congo, Copal, Kauri and certain 
Manilla gums are used in the manu- 
facture of varnishes and prior to heat 
treatment they are insoluble in drying 
oils. If heated in the natural state 
with drying oils a “gell” results which 
is quite unsuitable for varnish. If the 
resin or gum is heated alone under 
prescribed and controlled conditions 


Fig. |. Tunnel burner 


chemical changes occur and the resul- 
tant fused gums are then soluble in 
drying oils. 

In general it is necessary to raise 
the oil or resin to a specified tempera- 
ture and to maintain this’ within 
fairly close limits for a period, the 
duration of which depends on the 
materials under treatment for “body- 
ing. 


Temperatures Required 


The following is a list of the tem- 
peratures required for the various 
types of oils and resins. 


Material Temperature °F 
Linseed oil 572 

Wood oil 536 

Castor oil 536 

Hard Congo gums 700-750 

Soft Congo gums 650 

Manilla gum 554-572 


In addition it is essential to the suc- 
cess of these processes that the rate 
of heating up to the required tempera- 
ture shall be under strict control. A 
high standard of uniformity between 
batches of treated oils or resins is now 
demanded by the industry, since it is 
no longer considered good practice to 
blend several underheated and over- 
heated batches in order to secure the 
required viscosity, etc., of the final 
product. In selecting a suitable fuel 
it is necessary that flexibility in con- 
trol, continuity in supply, cleanliness, 
speed and simplicity in operation, as 
well as conveniences in handling, shall 
be assured. Town gas is a fuel which 
fulfils all these requirements. When 
considering the cost of fuel and equip- 
ment it should be borne in mind that 
these represent but a small proportion 
of the overall cost of the product, and 
that the results must be assessed in 
terms of the quality and value of the 
product and not merely upon the basis 
of the relative cost of competitive 
fuels and equipment. 

Except for small experimental units 
it is customary to install air blast 
burner equipment of the air-gas pro- 
portioning type, using gas at ordinary 
pressure, and air from a fan throwing 
a pressure of approximately 4 p.s.i. 
In the general type of furnace it is not 
possible to observe the flame after the 
post is placed in position, and the 
great value of proportioning equip- 
ment is that the air-gas ratio can be 
preset and all the required turn-down 
conditions satisfied by operating the 
air valve only. The correct setting of 
the air valve is obtained by observing 
the pressure indicated on a gauge in- 
stalled in air-gas mixture supply pipe. 


Gum Running 


In the melting of resins two types 
of air-blast burner are used, known as 
the single tunnel and the multi-nozzle 


burner. Fig. | is a drawing of a set- 
ting employing a tunnel burner in 
which the burner fires tangentially on 
to a hard refractory lined pit beneath 
the pot; heat is transferred largely by 
radiation from the incandescent sur- 
face to the bottom of the pot. A 
drawing of a multi nozzle burner is 
shown in Fig. 2 and with this type of 
burner a high concentration of heat is 
applied to the bottom of the pot. A 
number of firms use this type of 
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burner for running gum prior to adding 
the oil. Experience has shown that 
a reasonable pot life is obtained if 
precautions are taken to prevent over- 
heating due to the accumulation in 
the bottom of the pot of the foreign 
matter which is sometimes present in 
certain gums and resins; where this 
trouble is likely to occur, overheating 
can be avoided by vigorous stirring. 
It is because of this risk of overheat- 
ing with multi-nozzle burners that 
there is a general preference for tun- 
nel burners which in addition to their 
being more adaptable are not likely 
to lead to spot heating. Maintenance 
costs for the tunnel burner system are 
in general lower than is the case with 
the multi-nozzle arrangement. 

In both systems the pot is usually 
allowed to enter the heating zone for 
a depth of only 6 in. which limits the 
available heating surface. The reason 
for the shallow immersion depth is 
that heated oil has to be added to the 
resins after these have been melted 





@\ 


- 
e 


and raised to the required temperature. 
The bodying process is then continued 
until the correct conditions are ob- 
tained. The pot is then removed 
from the furnace on a special carriage 
and taken out of the varnish kitchen; 
white spirit, naphtha, etc., are added, 
and the contents allowed to cool to 
room temperature. During the heat- 
ing up process the pot is connected to 
a fume removal plant and the tem- 
perature is very carefully observed 
especially when it approaches the 
flashpoint. It is essential that the 
sides of the pot above the level of the 
liquid remain below the flashpoint of 
the vapour; it is for this reason that 
the pots are never insulated. In con- 
sequence of these heat losses the fur- 
nace must be so designed that the 
heat shall be transferred to the pot 
efficiently over the somewhat limited 
area available for this purpose. 

Fig. 3 is a sectional drawing of a 
multi-burner furnace for gum running 
in which the shallow immersion of the 
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SECTION A-A 
Fig. 3. Sectional drawing of multi-burner furnace for gum running 


pot and the uninsulated sides are higher efficiencies are obtained. The 
shown. pans can be of cast iron with vitreous 

, ae enamelled interiors, staybrite steel, 
Oil Boiling aluminium or copper. Heating is by 

In the process of oil boiling for the tunnel burners directed tangentially 
production of stand oils, it is possible into a refractory lined pit at the base 
to drop the pot completely into the of the pot, the hot gases passing up 
setting, and in consequence much _ the space between the pot and the fur- 
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nace walls, and away to the flue outlet 
arranged below the pot flange. Fig. 4 
is a drawing of an oil boiling furnace 
and Fig. 5 shows an installation of two 
such furnaces. The burner chamber 
is lined with a high temperature re- 
fractory brick, the remainder of the 
furnace casing being lined with re- 
fractory insulating brick having a low 
thermal capacity. Heat transfer is 
largely by radiation from the brick- 
work. 


When the desired temperature of 


oO 


Fig. 5. 
An _ installation 
two oil 
naces, 


of 
boiling fur- 
as detailed 
Fig. 4 


in 


O 


the oil is reached the air blast bur- 
ners are turned out and the tempera- 
ture is held by a low pressure burner 
for the required period. 

Two tests which are of consider- 
able interest, were made on the plant 
shown in Fig. 5. In the first process, 
linseed oil had to be raised from 80 
F. to 535° F. and held at 535° F. for 
approximately 6 hours, whereas for 
the second process the temperature 
was raised to 512° F. and this main- 
tained for 22 hours. The pot used in 
each case had a nominal capacity of 
500 gallons and was made of Stay- 
brite steel. 

Gas required to raise 
seed oil from 80°-535 
40 min. 


lin- 
hr 


50. gal 


. wm 2 


3 
f 
3,760 c. ft. (18:8 therms). 


Gas required to maintain at 535° F. 
for 6 hours 720 c. ft. (3°6 therms). 
Total 4,480 c. ft. (22°4 therms). 


Second Process 


Gas required to raise 386 gallons 
linseed oil from 60° F. to 512° F. in 
3 hours 3,700 c. ft. (18°5 therms). 

Gas required to maintain at 512° F. 
for 22 hr. .. 2,940 c. ft. (14°7 therms). 

Total 6,640 c. ft. (33:2 therms). 

It is usual for makers to quote 


nominal capacities, but of course the 
actual capacity depends on the final 
temperature of the oil. In the second 
process the oil levels in the pots were 
noted at various temperatures during 
the trials. The levels were as follows: 
Temperature of Height of oil below 
oil. °F. Brim of Pan. in 
60 113 
200 10 
300 g 
400 73 
S00 64 
Fig. 6 is a drawing of a typical 
plant for the dehydration of castor 
oil. The viscosity of castor oil prior 
to heat treatment is fairly high, but 
during the process it falls until a 
minimum value js reached and as the 
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Fig. 6. A typical plant for the dehydration of castor oil 
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polymerisation of the unsaturated 
occurs, it increases again. The pot 
shown in Fig. 6 holds 24 ton of raw 
castor oil, which is raised to a tem- 
perature of 550° F. in approximately 
5 hours. The product is held under 


vacuum at this temperature for some 
12 hours, the actual time depending 


upon the required final viscosity; and 
the temperature at which the vacuum 
is applied is dependent on the moisture 
content of the oil. 

(To be continued.) 





Prepared from a report of the Industrial Gas 
Committee, North Thames Gas Board. 


GAS BOILERS AT MARKET 
PRODUCE SHOW 


ARGEST exhibit in the Southern Gas 

4 Board tents at the National Farmers’ 
Union Market Produce Show, Southamp- 
ton, was the Potterton detergent injector 
system exhibited by Thomas De La Rue 
and Co. Ltd., (Potterton Gas Division), 
in conjunction with a British Miller 
Hydro bottle washer. 

The exhibit showed a GMH 251 bottle 
washing machine with a capacity of 1,500 
bottles per hour, operating with a Pot- 
terton gas-fired boiler (D series Rex 
model). Demonstrations showed how 
gas-fired boilers save expense by being 


independent of mains or steam heating 
plant, and how the detergent injector 
system developed by De La Rue boosts 
the detergent flow through the boiler, so 
assisting the circulation during the opera- 
tion period. The high rate of circulation 
allows accurate thermostatic control and 
consequent turbulence in the pipe work 
keeps it clear of label debris. 

During the show, the De La Rue stand 
was visited by Sir James Turner, presi- 
dent of the National Farmers’ Union, 
and senior officials of the Southern Gas 
Board. 


The Potterton detergent injector, exhibited in conjunction with a British Miller 
hydro bottle washer 


347 





GAS COUNCIL STAND 
*HE immense scope which exists for 


a 

I the use of gas and coke appliances 
on the farm and in the rural home was 
emphasised by the Gas Council stand 
at the Royal Show at Oxford from 4th- 
7th July, the first occasion on which the 
industry has staged a national exhibit 
at England's premier agricultural show. 


is 


GA SE pou 


s, 


AT THE ROYAL SHOW 


This exhibit stressed the part which 
gas and coke have to play in the dairy, 
the poultry farm, the greenhouse, the 
barn and for soil heating. 

The main feature was a central pavi- 
lion which displayed a large number of 
working domestic appliances, both gas 
and coke-fired. They included water 


hs 


of the Gas Council's exhibit, showing two gas-fired steam boilers 
available for the modern dairy 
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heaters, gas fires, panel fires, radiators, 
washing machines, boilers, a drying 
cabinet, accessories and coke fires 
cookers and boilers. Part of the pavi- 
lion was based on the ground floor plan 
of a typical rural house, with the appro- 
priate appliances installed, and another 
section showed a planned urban kitchen. 


In the Dairy 
The dairy exhibit 
steam raising boilers, 


was fitted with 
water heaters, 





(Right) A typical, 
all-gas kitchen was 
included in this 
section. A_ gas 
cooker, sink water 
heater and refrig- 
erator can be seen 
in this view 


sterilisers, refrigerator and pasteuriser. 
Several types of gas-fired steam boilers 
were on view, these being fitted with 
automatic controls, pressure regulators 
and safety —_ cut-off. The _ steriliser 
generates steam super-heated to a high 
temperature, and is fitted with automatic 
water supply so that large quantities of 
hot water may be drawn off if desired. 
A special device is fitted to ensure that 
all bottles or other utensils are dried 
off before leaving the cabinet. 

Close temperature control is of parti- 


cular importance on the poultry farm, 
both for the incubators and the brooders, 
and here too the ease of control when 
gas is used makes it the ideal fuel. 


Grass Drying 

In the Dutch barn there was a coke- 
fired grass dryer which will dry grass 
in about three to five hours, the fuel 
consumption rate being | cwt. of coke 
an hour and the output between 3 and 4 
tons a week. The barn was fitted with 


(Left) The part gas 
can play in the 
rural home and on 
the farm was shown 
by various types of 
water heater 





AY 


infra-red panel heaters at a height of 
8 ft. 6 in. 

For the greenhouse heating, both coke 
and gas-fired heaters were on view, and 
other exhibits illustrated the method of 
soil heating with coke firing, and the 
use of road tar to improve the surface 
of farm and rural roads and _ tracks. 
Attractions on the stand included a fruit 
bottling display, and showings of three 
Gas Council films, “The Nation’s 
Wealth,” “It Comes from Coal” and 
“The Centuries Between.” 
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(Continued from Gas HEAT iN INDUSTRY, Fuly, 1950.) 


Moulded Refractory Burners 
and Tunnels for Industrial 
Purposes 


W. N. SMIRLES, B.Sc., A.R.I.C., M.inst. Gas E. 


Development Officer, Industrial Department West Midlands Gas Board, 
Birmingham Disrrict 


Velocity and Tunnel Shape 
1. Heat Transfer Tests 


N the early stages of the develop- 

ment of this burner we had little to 
guide us in the matter of optimum 
tunnel shape. The object of the 
burner being at times to use the 
greatest velocity locally, it was realised 
that we could effect this by making 
the tunnel more convergent but quanti- 
tative measurement of the effects pro- 
duced was not forthcoming until we 
adopted the simple technique of using 
a water cooled tube across the burner 
mouth as an index of heat transfer. 

The tube used for these tests was of 
polished heat resisting steel 0°126 in. 
outside diameter and +s in. inside 
diameter. A suitable length of this 
was soldered into two brass bushes 
which could be screwed into ? in. tee 
pieces with accommodation for a suit- 
able accurate thermometer and 
appropriate connections for water 
inlet and outlet. The inlet was 
connected to a constant head tank 
and the flow of | lb. per minute gave 
a suitable temperature rise with all 
burners. It was established first of all 
that within reasonable distance of the 
burner mouth consistent results of 
heat transfer could be registered. Thus 
with a 2 in. x 4 in. slot burner 
working at 48 c. ft. per hour, the 
following data were observed: 


Distance of tube above burner mouth 


Heat transfer. B Th.U. per hr. registered 


distance 
mouth was stan- 


In all tests, however, the 
from the burner 
dardised at } in. 


2. Heat Transfer—Calculation of 
Convected Heat 

The fact that the burner orifice is 
ideally suited to heating a tube, is of 
great importance because it enables 
us to calculate the amount of heat 
transferred by forced convection dur- 
ing any test. The total quantity of 
heat transfer (convection and radia- 
tion) being accurately determined the 
radiant heat transfer follows by 
difference. 

A great deal of work has been per- 
formed on the heating of circular 
section tubes in streams of hot fluids 
(liquids and gases) and all the data for 
widely differing conditions of tempera- 
ture difference, tube diameter, velocity 
of fluid and fluid characteristics can 
be related to each other by an expres- 
sion of the form 


/ 03 06 
i (cy) (dv) 
Hd/ (x ) (u ) 
This applies to high velocity streams 
(dv) 
(a ) the Reynolds number has a 


k@ 


where 
magnitude greater than 1,000. 


In this formula the symbols repre- 
sent: 


h=heat transfer in B.Th.U. per sq. 
ft. of tube surface per hour. 


d—tube diameter (feet). 


A 


1.550 1.555 1.550 1.450 1,340 1,175 


#=temperature difference between 
fluid and tube © F. 
v=mass velocity, ie. Ib. fluid per 
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hour per ft. of burner 


aperture, 


sq. 
c= specific heat at constant volume. 
t= Viscosity of fluid. 


k thermal conductivity of fluid. 


cu and k are obtained from standard 


Cu 
data on gases and the value of ic 


which appears in the formula is taken 
as constant at all temperatures. These 
data are obtained for the mean tem- 
perature of the film between fluid and 
solid. 

The mass velocity of the fluid is 
obtained from the gas rate, theoretical 
air requirement and burner orifice. 
For a calculation of h therefore, it is 
necessary to determine the flame tem- 
perature or assume a reasonable value 
for same. The determination not 
being possible it was decided to adopt 
a figure of 1,850° C. for the flame 
temperature. Recent results by 
Leason? working with similar types 
of converging tunnels indicated flame 
temperature of this order. In the event 
of this temperature being say 100° C. 
too high, then the error introduced 
with a calculation of convection to a 
tube at 30° C. would be approximately 
6 per cent. 





3. Application of the Foregoing to 
Tunnel Design 

In our early work on this type of 
burner we had remarked on its curious 
behaviour with increasing mixture 
feed. Thus a burner working at a low 
air pressure of 4 Ib. per sq. in. would 
have the tunnel walls at a temperature 
of perhaps 1,250°, but on increasing 
the air pressure and gas consumption 
to retain calyx conditions the tempera- 
ture of the tunnel fell and_ finally 
became relatively cold. Reference to 
Section 1, Table 1, illustrates this. 

Our first application of heat transfer 
measurement was to determine the 
cause of this and a series of tests were 
performed with a 2 in. x # in. slot 
burner of which the grid had 11 slots 
} in. x ‘025 in. The heat transfer 
performance is set out in Table 1, 
Section 1, and graphically in Fig. 1 
Curve A. We note that the heat 
transfer rises sharply to a definite 
maximum at 40,000 B.Th.U. per hour 
input, after which further increase of 
mixture feed leads to no appreciable 
increase in heat transfer. 

This phenomenon which indicates a 
reduction in flame temperature has 
been ascribed by Leason to turbulence 
at the point of combustion. At the 
point of maximum heat output which 
will correspond to fully turbulent con- 


ditions in the cold mixture stream, 


o£ Leeds Library. 
; ' the Reynolds number has a_ value 


t Leason, University Private 


Communication 


TABLE 3 


PERFORMANCE OF BURNERS 


Heat Heat Heat 
Transfer Transfer Radiated of 
Observed Convected B.Th.U Total 
B.Th.U. Calculated per. sq.ft heat 
persq. ft. B.Th.U. per. hr radiated 
per. hr. per.sq.ft./hr. diff 
(Thous.) (Thous.) (Thous.) 


HEATING SLoT 


Tunnel 
wall 


Temperature 
¢ 


Gas Rate 
C.ft 
per. hr. 


SecTIiON | 

I in. long tun 

nel taper in 282 

to °142 in. curve 315 

A 7 345 
363 
356 
358 
360 


0-5 in 215 


025 in 


155 
199 
224 
238 
270 
296 
335 
385 


1,240 
1.290 
1,250 
1,180 
1,080 
patchy 
cool 
Section 2 
1 in 200 
242 


125 
155 
186 
218 
228 
248 
266 


wa 


long tun 
nel taper in 
to 0264 in f 287 
curve D 345 
386 
417 


160 
260 
310 
260 
260 
200 


anomnw 


Section 3 

li in. long tun 

nel taper in 194 
to 0°16 mm. curve 234 


E i] 274 


240 
320 
380 
380 
440 
430 
.440 


362 
4)? 


NM OADWLSN 


tr 
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3,070. It will be noted on the curve 
that there is a definite change in direc- 
tion ata heat input of 24,000 B.Th.U. 
at a Reynolds number of 2,000. These 
figures are a good indication that tur- 
bulence is playing a big part. More- 
over the following tests tend in the 
same direction. It was decided to 
make some burners with narrower 
slots, keeping the burner port con- 
stant and so to get mixture flows of 
lower Reynolds number. Two burners 
were constructed with slots of width 
017 in. and ‘008 in., the latter being a 
strip metal grid. The results of tests 
on these burners are given in Curves 
B and C (Fig. 1) and certainly show 
considerable increases in the capacities 
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Graph showing heat transfer 
performance 


of the burners with diminishing width 
of slot. 

The somewhat indefinite form of 
these curves seems to indicate that 
turbulence due to slot width may not 
be the only disturbing factor at higher 
mixture feeds, but that tunnel conver- 
gence may be playing an important 
part. 

It had formerly been noted that 
with large slots discharging into a 
small taper tunnel that the pheno- 
menon of maximum heat delivery had 
been observed, but we had not tried 
a small taper tunnel with small slots. 
This was, therefore, done next, and in 
Section 2, of Table 1, and as Curve D 
of Fig. 1, the results are given to 
show little indications of change in 


direction and in fact its performance 
eventually equals that of the narrower 
tunnel B with its greater mass velocity. 
In the case of the wider mouth tunnel 
a greater proportion of the heat is 
transmitted by radiation. There are 
thus grounds for supposing that 
tunnels of smaller taper would be an 
advantage, and it was decided to make 
a tunnel of taper 14° included angle 
and get a mass velocity at the mouth 
equal to burners AB and C by extend- 
ing the length of the tunnel to 13 in. 
The results are given in Section 3, 
Table 1, and as Curve E (Fig. 1). 

It should be noted that the slots were 
of ‘020 in. width (compare Curve B) 
so that a considerable improvement is 
shown by making the tunnel taper 
less. The change of cross section due 
to a 14° included angle on a straight 
tunnel corresponds to that due to a 7° 
included angle on a circular section 
and is, therefore, in harmony with 
general practice. With small taper 
tunnels there does not seem to be 
much point in making the slots less 
than -020 in. 

Of the various burners constructed 
we may regard the performance of 
that marked E as typical and sum- 
marise it as follows: — 


Air pressure, |b. per sq. 
in. 
Gas consumption, c. ft. 
per in. length of tunnel 
Gas rate, c. ft. per sq. in. 
tunnel aperture for 4 in 
wide tunnel 216 
B.Th.U. developed per c. 
ft. of tunnel space 
millions 40 


Miscellaneous Considerations 

One of the most important con- 
siderations js the life of the refrac- 
tories. As regards the tunnel walls 
the temperature will be as shown in 
Table 3 varying with rate of working 
but is well within the scope of the 
high grade sillimanite used. The 
slotted grid is at a much lower tem- 
perature, and trouble is not anticipated 
here. Burners have been in use (40 
hours per -week) for a year under 
rather disadvantageous conditions with 
very encouraging results. Some readily 
replaceable unit construction which 
could be pre-fired and cemented into 
position as required, seems to be 
called for. 

Coupled with this question of life 

(Continued on page 358.) 
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THERMOPERL (lecteHagnetic VALVE 


OFFICIALLY RECOMMENDED BY THE MINISTRY AND BY OTHER RECOGNISED AUTHORITIES 


Automatically cuts off gas in the event of a failure. Must 
be manually reset and the pilot ignited to restore the 
supply. Cannot fail except to safety. 


NOW AVAILABLE IN THREE STANDARD SIZES FOR GAS RATING 
UP TO 900 CU./FT. PER HOUR AT 0:3” W.G. PRESSURE DROP 


No. 40—screwed 4” B.S.P. No. 402—screwed |” B.S.P. 
No. 412—screwed 14” B.S.P. 


SIMPLE TO INSTALL - RELIABLE IN OPERATION - MODERATE COST 
PROMPT DELIVERY 


Please ask for full details of the “PERL” range of 
AUTOMATIC TEMPERATURE AND SAFETY CONTROLS 


PERL CONTROLS LIMITED 
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MOULDED Rerractory BuRNERS.—({Contd. from p. 354.) 


is that of the strength of the refractory 
block. For low pressure working up 
to 2 or 3 Ib. there seems to be little 
doubt (though it has not been made 
the subject of test) that the refractory 
is strong enough. For high pressure 
working extra support of the refrac- 
tory, with possibly a metal grid, may 
be required. 

Another important consideration 
especially where the burner has to be 
tended, is that of noise. At low 
ratings, up to 2 Ib. air pressure, the 


burner would be regarded as quiet. 
Above about 4 |b. air pressure the 
generally 


noise would not be _per- 
missible. 


Some Industrial Applications 
Silver Soldering (Brazing) 

A number of burners have been 
supplied or are on order for the 
silver soldering of components of 
oil lamps. Such operations require 
the precision and shape of the flame 
more than intensity other than that 
of correct mixture adjustment. Air 
pressures of | Ib. per sq. in. are 
adequate. With such small tubular 
and pressed assemblies mounted on 
a turntable and 2 in. slot burners 
directed across the work, fusion 
times of 40 to 60 sec. are attainable. 
A fair degree of overheating is 
found to be possible, a component 
fused at 40 sec. being unharmed by 
60 sec. heating so that with proper 
attention wastage should be reduced, 
the process can be fully mechanised 
or left to individual attention. 

A brass boss to be soldered to the 
centre of a 4 in. brass tube by two 
silver solder rings required 50 sec. 
for the first ring and 10 sec. for the 
second on rotation into position. 
The total gas consumption for the 
two burners required was 50 c. ft. 
per hour. Semi-skilled labour could 
be employed. 

Local Annealing 

A firm of manufacturers of steel 
blades required a local softening of 
a narrow strip 2 in. x } in. wide 
across the handle—a time of 18 
sec. not to be exceeded. A time of 
15 sec. was attainable, the gas con- 
sumption for the burner being 100 
c. ft. per hour. 

Local Hardening 
Experiments are on hand for the 


local hardening of two cutting edges 
of special cutter blades of section 
about | in. x jin. This relatively 
heavy section requires about 80-95 
sec. for bringing the edges to har- 
dening temperature at 1) Ib. air 
pressure, 
Edge Fusion 

A great deal of experimental work 
has been performed on edge fusion 
of glassware for which the burner 
was originally devised. This work 
is still in hand. 


Conclusion 

It is felt that this burner is capable, 
perhaps in a somewhat restricted field, 
of rendering some very good service 
in industrial heating. The essential 
features of its design have been estab- 
lished by the means described, and 
its performance coincides with the 
maximum effort of which forced con- 
vection, assisted by radiation, is 
possible. Though simple in outline it 
yet remains for us to put its construc- 
tion on a really sound basis. 

I have to thank the Authorities of 
the West Midlands Gas Board, through 
the Industrial Gas Officer, for permis- 
sion to give this Paper and to 
acknowledge much help and advice 
from colleagues in the Industrial 
Department at Birmingham. In par- 
ticular I should mention the name of 
Mr. W. Coull, whose assistance has 
been invaluable. 


A Paper read before the 


Midland Junior Gas 
Association, 28th March, 1950. 





U.S. Furnace for Glasgow.—The U S. 
melting furnace unit, sanctioned by the 
Board of Trade for use by J. R. McKel- 
lar (Alloys) Ltd., of Glasgow, is expected 
to be in this country next month. Some 
items have already arrived and complete 
shipment is expected in June. Erection 
and operation will be carried through 
in August/September. Particular interest 
lies in this new melting furnace unit in 
view of the scope it will offer for work- 
ing in alloys which cannot be readily 
handled with existing types of furnaces 
in use in Scotland. The development of 
gas turbine work in particular offers 
scope for production of highly resistant 
metals and production of these is one 
duty which this new unit will tackle. 





A New Publication.—Henry Wiggin 
and Co. Ltd., Birmingham 16, announce 
a new publication, entitled “Spinning, 
Drawing, Shearing and Perforating of 
Monel, Nickel and Inconel.” A free 
copy will be sent on request. 
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PLANNED HEATING AND VENTILATING 
GAS FIRED AIR HEATERS These units are 


designed for space air heating and have a high efficiency 
together with all the other essentials of a good unit heater. 


Weldex Gas Fired Heaters are only available at the present 


in one size, namely to give 94,000 B.Th.U. (with gas of 475 
calorific value) per hour; sufficient for approx. 25,000 cubic 
ft. of room space. 

The heating element 
is made from stainless 
steel to ensure long 
life. 

They are fitted with 
automatic control cut 
outs to render them 
safe in the event of 
failure in gas or elec- 
trical supplies. 

Operation of these 
units during the 
normal working period 
can be simply effected 
by switching on and 
off the electrical supply 
and, therefore, can be 
satisfactorily control- 
led by a standard 


thermostat if required. 


el dex 


FOR SPECIALIST INSTALLATIONS 


TERS WELLINGTON TUBE WORKS LTD GREAT BRIDGE STAFFORDSHIRE 
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High Speed Production in a 
Cardiff Bakery 


A FTER more than 10 years’ ex- 
44 perience in the utilisation of gas 
for bakery and confectionery, one of 
South Wales’ leading plant bakers— 
Merrett’s Ltd., of Newport Road, 
Cardiff—attributes three major advan- 
tages enjoyed by this class of fuel, in 
its relationship to the bakery trade. 
First, it is proved to be hygienic—an 
important factor in an_ industry 
devoted to bread and confectionery. 
It is readily adaptable through varying 
temperatures to the various types of 
loaves and confectionery being turned 
out, and finally, with a weekly produc- 
tion of 250,000 loaves and from 10 to 
12 tons of flour confectionery gas has 
proved its ability to turn out produce 
at high speed. And some indication 
of Merrett’s reliance upon gas is in- 
dicated by the total consumption of 
over 30 million c. ft. last year. 


In the manufacture of loaves the 
main equipment takes the form of a 
47 ft. by 9 ft. Baker Perkins Cyclo- 
therm, gas-fired oven (1934 B type) 
weighing 140 tons. This supervises 
the baking of loaves from the time 
the proved dough is put in the pans 
until the baked loaves are delivered 
at the other end. Heat is generated 
from both the top and sole of the oven 
at temperatures of 400° and 500° F. 
respectively. 


Oven Details 

The oven is made up of three fur- 
naces, each controlled by a thermo- 
meter, and temperature in the centre 
of the oven is highest by about 50°. 
The first furnace’s temperature has to 
be regulated with great care, for were 
it allowed to become too intensive 
there is every chance of it “killing” 


The Cyclotherm gas-fired travelling plate oven showing the finished loaves 
at the discharging end being loaded on to the waiting trolleys 
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MIE|EWTsINIGATHIERD)EIM/AINIDEE@R 
PRODUCTION GALVANISING 








The above photograph shows a battery of galvanising baths 
designed and installed for large scale production galvanising. 
It is the outcome of research and technical advancement in 
galvanising furnace technique over a period of 70 years. 
We can undertake the complete installation of modern 
galvanising plant at customers’ works and can offer advice 
on the most suitable furnace to give quantity production, 
consistent with efficiency and maximum life. 


THOMPSON BROTHERS 
( BILSTON) LIMITED 


BRADLEY ENGINEERING WORKS « BILSTON: STAFFS 
TELEPHONE BILSTON 4/264/8 TELECHAMS THOMPBROS B11 STOR 
LONDON OFFICE * ALDWYCH HOUSE “ALDWYCH: WL2 © Ie) Holborn (416 
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The “double-decker” rod and plate confectionery oven in which regulated heat is 
provided by 126 gas burners 


the dough, that is, depriving it of its 


rising qualities. This furnace has a 
consumption of 21,000 c. ft. per hour 
with the other furnaces each consume 
about 18,000 ¢. ft. per hour when in 
full flame. A Bristol’s Instruments 
thermostat controls the gas valve, and 
as the temperature falls below the set 
temperature, this gas valve puts the 
burner on to full flame, similarly, 
when the set temperature is reached 
the valve automatically switches the 
burner on to half flame. 

This oven is equipped with four 
adjustable baffles, two each at the 
feeding and discharging ends, which 
conserve steam and heat and prevent 
“blow-backs.” 

Temperatures have, of necessity, to 
be altered with the various types of 
loaves being baked and the extreme 
adaptability of gas is emphasised by 
the ease with which this is accom- 
plished. In some instances dough is 
not put in the tins but straight on to 
the sole of the oven as in the case of 
the Baton and | lb. loaf. For these 
loaves the peak temperature at the 
centre is set at 400° FT For the 
ordinary } Ib. 12 oz. loaf this oven 


can be regulated to turn out a line of 
eighteen loaves at a time at anything 
between 15 and 46 minutes. 

As a precautionary measure in case 
of stoppages there are five peel doors 
built into the side. While the oven 
regulator stands at 46 minutes loaves 
can be taken out of these doors, the 
first door being situated at a point 
where the loaves would be after 7 
minutes processing, the second door 
for 16 minutes, third for 23 minutes, 
fourth 31 minutes and fifth 38 minutes. 


Safety Controls 

There are three principal safety 
controls to this oven: A damper which 
drives out any impurities or unspent 
gas into the atmosphere so safeguard- 
ing against explosion. Secondly the 
inverted safety cut-off gas valve. In 
the event of the gas supply failing the 
valve controlled by the diaphragm 
closes and puts the oven out of action 
so that it cannot be relighted before 
again going through the full sequence 
of operations. Thirdly, a magnetic gas 
valve is energised thus allowing the 
safety cut-off governor to open. 

Another Baker Perkins product in 
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SELAS 


THE WIDEST RANGE OF MODERN EFFICIENT 


INDUSTRIAL GAS EQUIPMENT 
FOR EVERY TRADE AND PURPOSE 





Automatic Gas-and-Air Mixing Apparatus 
Compressors for Air and Gases 
Air Blowing Fans 
Adjustable Port Air-Gas Proportioning Valves 
Direct Gas-Fired Air Heaters 
Blow Pipes, Soldering Stoves and Tinning Baths 
Industrial Gas Burners of all Descriptions 
Low Pressure Gas Burners 
Two-Stage and Single-Stage Pressure Gas Burners 
Gas and Pressure Air Burners 
Surface Combustion Burners 
Tubular Burners in Twelve Distinct Types 
Gas Burner Injectors—All Types 
Producer Gas Burners—All Types 
Gas Conversion Sets for Central Heating Boilers 
Electric Lamp, Radio Valve and Cathode Tube Equipment 
Heat Treatment and Forge Furnaces 
Rivet Making and Rivet Heating Furnaces 
Immersion Heating Equipment and Tube Firing Burners 
Laboratory Furnaces, Sand Baths, and Burners 
Non-ferrous Metal Melting Tilting Furnaces 
Gas Lighting Torches for Foundry Cupolas 
Heaters for Foundry and Steelworks Ladles 
Salt Bath Furnaces. Soft Metal Melting Furnaces 
Potato Crisp Cookers and Slicing Machines 
Gas Conversion Equipment for Bakery Ovens 
Burners for Food Cooking Ranges 
Textile Cloth Singeing and Calender Heating Equipment 
Yarn Gassing Apparatus and Burners 
Infra-Red Drying Units for PVC Textile Finishes 





Over 50 Standard lines. Catalogue upon request 


SELAS GAS & ENGINEERING Co. Ltd 


LEADING BRITISH MAKERS OF INDUSTRIAL COMBUSTION EQUIPMENT 


SELAS WORKS, CITY ROAD, MANCHESTER [5 
Telephone : Manchester : Central 2648 (2 lines). 
Telegrams and Cables: Selasgas, Manchester 
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operation is a block of four 9 ft. by 
8 ft. ovens which Merrett’s use 
specially for the making of Vienna 
rolls, A temperature of 450-460° F. 
is maintained in the ovens, which are 
fitted with Keith and Blackman’s 
thermostats. This group of ovens can 
turn out 2,000 loaves an hour and the 
baking time is 40 minutes. Both these 
ovens are supplied through a 9,000 c. 
ft. per hour Willey meter with a capa- 
city of 30 c. ft. per rev. 


Confectionery Ovens 

Gas in this bakery plays even a 
greater part on the confectionery line 
than in the manufacture of bread. 
Most prominent machine in_ this 
department is a Baker Perkins travel- 
ling rod and plate confectionery oven 
45 ft. long and 3 ft. wide. It is a 
double-decker oven, the rods being 
used for the big trays of sweetmeats 
while the plates are used for the smal- 
ler tins in the making of jam tarts and 
similar size cakes. The work that is 
put On the rods can be turned out in 
between 7 and 70 minutes and, on the 
plates, between 44 and 45 minutes. 
Regulation of temperature is obtained 
by the use of 126 burners and in order 
to attain the normal temperature of 
450° F. it is necessary for sixty-three 
of these burners to be in use. As a 


further example of the speed at which 
the gas-fired ovens can operate, it may 
be mentioned that it is possible to heat 
this particular oven from “dead cold” 
to 500° F. within an hour. 

Air is filtered through two steel wool 
pads which are fitted at each end of 
the ovens, and the rod and plate ovens 
have each four headers and two main 
headers. Each of these mains has a 
7 in. pressure which can be regulated 
down to 2 in., but care is taken that 
pressure does not fall below 2 in. 
otherwise the burners would go out. 
Keith and Blackman pressure gauges 
are attached. 

For the substantial amount of slow- 
oven work entailed in confectionery 
baking a two-deck Cox and Son 
“Super Heat Trap” oven is used at 
350-400° F. Pikelets and muffins are 
made on a 9 ft. 3 in. by 2 ft. 6 in. 
Baker Perkins “Matchless” steam hot 
plate which is fitted with a Keith and 
Blackman burner. A hydraulic gauge 
is attached and pressure is generally 
at just under a } ton per sq. in 

To complete its versatile service at 
this bakery gas performs two com- 
paratively minor but nevertheless im- 
portant duties. Two gas rings heat a 
doughnut cooking pan at about 400° 
F. and two other gas rings are 
installed for general purposes. 





Carbon Monoxide Gas.—-Before the war 
the D.S.1.R. produced a series of twelve 
leaflets, “Methods for the Detection of 
Toxic Gases in Industry.” Leaflet No. 7, 
“Carbon Monoxide,” has just been com- 
pletely revised, and now describes a new, 
simpler and more accurate method of de- 
tection developed during the war at the 
Royal Aircraft Establishment. In the new 


test a sample of air is drawn through an 


indicator tube which is stained by the 
carbon monoxide. The length of the stain 
gives the concentration present in the air. 
Complete instructions for carrying out the 
test are given in the leaflet, which is pub- 
lished for D.S.1.R. by H.M.S.O., price 6d. 
(15 cents, U.S.A.), by post, 7d. 
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Special Features 
HIGH EFFICIENCY 
RAPID MELTING 
EVEN HEATING 
EASY OPERATION 


SUPPLIED IN THE 
FOLLOWING SIZES: 
30, 40, 60, 80, & 100 LBS. 
(COPPER) CRUCIBLE 
CAPACITY 


* 
PRICES ON APPLICATION 
* 


We can also supply Crucible type Tilting Furnaces of capacities 
up to 10 cwts., either Hand or Power operated; Soft Metal Melting 


Pots from 100 Ibs. to 6 tons capacity, either for hand ladling, 
bottom drain or tilting. 


SEND US YOUR ENQUIRIES 


(onsale) 
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A Scottish salesman tries his hand at welding 


Manufacture of Large-Scale 


Catering Equipment 


A Visit to “‘Stotts of Oldham” 


VISIT to the works of “Stotts of 
4 Oldham” was recently made by 
the members of the Scottish (Western 
District) Gas Salesmen’s Circle. 

The party motored to the Vernon 
works where it divided into groups 
and inspected the various sections 
under the supervision of leaders ap- 
pointed from Stotts’ technical staff. 

From Vernon works the visitors 
proceeded to the modern works at 
Rose Mill where Stotts are now 
operating in full production and the 
first impression on arrival here was 
the immensity of the undertaking. 
Lunch was served in the staff canteen 
which had only been opened the week 
before, and high tribute must be paid 
to Stotts for the great care and con- 
sideration they have shown for the 
employees welfare. The decoration, 
colour scheme and service are equal 


to good hotel standards. At the con- 
clusion of lunch, Mr. A. Henshall, 
Deputy Chairman of the North Wes- 
tern Gas Board, thanked Stotts for 
their hospitality. 

The inspection of the works was 
resumed after lunch and lasted until 
5 p.m. Every department was visited 
and explained in detail by the guides, 
and all the Stotts’ productions were 
examined in various stages of manu- 
facture. Each department had _ its 
complement of employees specially 
on duty for the occasion. The many 
processes from sheets of copper in the 
store to the attractive chromium 
plated water boilers complete with all 
fitments in the display room, were 
followed step by step including a 
detailed survey of the coppersmiths’, 
machine, fitting and assembly shops, 
and the chromium dipping plant. 
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FOR 
°* process costing” 
WITH GAS BURNING 
INDUSTRIAL EQUIPMENT 
USE 


Rotary Meters 


@ LOW COST @SMALL SIZE @ NEGLIGIBLE PRESSURE LOSS @EASY 
TO INSTALL @ LOW MAINTENANCE @ UNAFFECTED BY PRESSURE 
VARIATIONS @ PROMPT DELIVERIES © ACCURATE—PLUS OR MINUS 2% 
FROM I/10TH TO FULL LOAD 


Apply for further details to: 


THE ROTARY METER CO. ° “ctor worss 


a 5 STRETFORD, MANCHESTER 
(Incorporated in Parkinson & Cowan (Gas Meters) Ltd.) 














REYMOR BRICK COMPANY LTD. 





SPECIALISTS IN TANK INSULATION 


The New and Easy Method for Insulating 
Solution Tanks 


SAVES Fuel NO Loss in Production 
During Erection 


EASY to Erect NO Jointing Material 
Necessary 


CAN be erected by CAN be Dismantled and 
unskilled labour re-erected Readily 


ENQUIRIES WELCOMED 


Church Lane, Wolverhampton Tel. : Wolverhampton 21372 
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Members show interest in the copper shop 


Specimens of the latest examples of 
cafeteria counters, boiling pans and 
café sets were on view. Special in- 
terest was centered in the laboratory 
where the latest designs in appliances 
are tested for efficiency. 

The highest praise was expressed 


by all for the modern equipment and 
layout of this large factory, and the 
visit left everyone with the definite 
impression that the equipment side of 
the gas industry is keeping in the van- 
guard of modern trends and develop- 
ment. 


Examining cast brass bases for water boilers during the visit to 
“Stotts of Oldham” 
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Telephone: Smethwick | 571-2-3-4 


) Telegrams: “Grifoven, Smethwick"’ 
“a , 
me, 4 "site 


OY IMS 


FOR ALL INDUSTRIAL PURPOSES 


STATIONARY & CONVEYOR 


As specialists in the application, design and manufacture 
of all types of Ovens—-Stationary and Conveyor, Infra- 
Red and Convection—we can supply the RIGHT oven 
for your particular products. 


A. E. GRIFFITHS (Smethwick) LTD. 


Booth Street, Handsworth, Birmingham 














This furnace has removable roof sections 
and can be varied in length to suit 
the article to be heated. 


Width 15’ 0’, Height 15’ 3” and available 
lengths of 15’0", 30’ 0” or 47’ 0”. 
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DOWSON & MASON 


GAS PLANT COMPANY LT 
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MANUFACTURING CATHODE-RAY TUBES 


‘Tae is fast assuming a major 

role in industry, and one of the fore- 
most American concerns in this field is the 
American Television Inc., which not only 
trains young men through its school, the 
American Television Institute of Tech- 
nology, to become television engineers, 
but is actively engaged in the production 
of cathode-ray tubes. This plant having 
a daily production of nearly 1,500 tubes 
in various sizes from 10 in. upwards, 


Gas plays an important part in at least 
ten critical operations used in the produc- 
tion of cathode-ray tubes, as from begin- 
ning to end the processing involves split- 
second timing and precision temperatures. 
These include sealing-in, melting, form- 
ing, and fusing operations. 

To ensure long life, the tube must have 
almost a perfect vacuum, and as part of 
the exhausting equipment for creating this 
vacuum, ninety gas-fired ovens are in use. 


To ensure long life, 
the tube must have 
almost a_ perfect 


vacuum 





MECHANICAL DRAUGHT 


Ts publication, 3,501, published by 


Sturtevant Engineering Co. Ltd.. 
Southern House, Cannon Street, E.C.4, 
supersedes a previous booklet, No. 1,078. 
The booklet is copiously illustrated with 
illustrations of typical mechanical draught 
installations. It is pointed out the serious 
imitations in boiler output and inevitable 
loss of heat through the chimney where 
natural draught is used. Experience shows 
from 25 to 35 per cent. increase in steam 
output without heavy expenditure on addi- 
tional boiler plant; alternatively, if the 


boiler output is sufficient, lower grades of 
fuel may be used if mechanical draught is 
employed. The subject of combustion 
and gas content of the flow gases is ade- 
quately described, and there is an in- 
teresting note on induced, forced and 
balanced draught. The question of grit 
elimination is discussed and_ reference 
made to typical cyclone layouts. Infor- 
mation is provided on fans for mechani- 
cal draught as well as for gas-fired 
boilers and furnaces, together with pul- 
verised fuel fans. 
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HOT AIR WHERE YOU DON’T WANT IT 


FOR HOT AIR WHERE 
YOU DO WANT IT... 


VOLEX 


HOT AIR SYSTEM 
VENTILATES AS IT HEATS 


The ideal atmosphere—an 

even temperature with 

draughtless_ ventilation—is 

assured by installing the 

VOLEX Warm Air Heating & Ventilating 

System. In factories, shops, offices, public 

buildings and the home, VOLEX is recognised 
* asthe most efficient modern system of heating 

>. and ventilation. 


SOLE MAKERS: T. E. SALTER LTD., BLOOMFIELD 
TIPTON, STAFFS. TELEPHONE: TIPTON 1657/1658 








SFEEL 


FABRICATIONS 


SPECIALISTS IN STEEL 
PIPES - GENERAL 
METAL PLATE WORK - 
MOULDING BOXES: 
SPECIAL PURPOSE 
TRUCKS - STILLAGES 


BILSTON STOVE & 
STEEL TRUCK Co. Lro. 


LOXDALE WORKS 


HARE ST., BILSTON, STAFFS. 





New Paint Demonstration Room 


WE were privileged the other day 
to visit the new demonstration 
room of John Hall and Sons (Bristol 
and London) Ltd., Hengrove, Bristol 4. 
Standard full-sized equipment, as sup- 
plied throughout the finishing trade in 
Britain has been installed, including 
such refinements as fluorescent light- 
ing over the water-wash spray booth. 
An air-conditioning plant maintains 
the building at controlled humidity 
and at from 65°-75° F. There is a 
15 ft. gas-heated radiant heat tunnel 
completely conveyorised with variable 
speed which can operate up to a panel 
temperature of 650° F. 

Another gas-heated radiant heat flat 


can be seen the gas radiant 

heat tunnel and batch ovens 

by Matthew Hall and Ballard 
respectively 


panel oven has independent control of 
each panel. Each radiant heat oven 
is equipped with a ten point pyro- 
meter so that guess work in tempera- 
ture control is eliminated. A further 
radiant heat oven operated electrically 
with internal reflectors to maintain 
uniform heat emission is also avail- 
able. In addition, there are double- 
cased gas-fired batch ovens and treble- 
cased gas-fired batch ovens, both of 
which are thermostatically controlled. 

The installation is completed by a 
trichlorethylene vapour degreaser as 
well as a range of spray guns, pressure 
pots, paint heater, turntables and so 
on. 


Two views of the new Bristol 
demonstration room, in which 
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Flame Failure PROTECTION 


MULTI BURNER 
INSTALLATIONS 





SPERSOM MULTI-SAFE CONTROL 
(Pat. No. 8230/50) 


The G.807 SPERSOM patented Multi-Safe Control 
has been designed and perfected to safeguard the 
innumerable installations in which two or more 
widely spaced non-interlighting burners are em- 
ployed. This enables 100 per cent. protection to 
be achieved with a single thermo-magnetic Safe 
Control Pilot by the addition of one SPERSOM 
G.807 Multi-Safe Control and one pilot burner unit 
for each main burner. By utilising this system, 
should the flame fail at any one burner it will 
either be reignited by the pilot burner or, if the 
pilot burner has also failed, the G.807 Multi-Safe 
Control will cause the main gas supply to be cut 
off from the whole of the apparatus. We shall be 
pleased to forward our pamphlet upon request. 
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THE NAME-CONVEYING-OVENS 


Offer an efficient and personal 
service from the enquiry to the com- 
pleted plant fitted and tested on site 


All enquiries whether large or small 
have the full consideration of 


F-J-BALLARD « co.u 
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